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Problem Set 1 
Directions 
Submit two files on Moodle before the deadline: 
[1] your solution set as a *.pdf   [2] the R script as a *.R type file 
 
For both, the first line should include your name and the assignment number 
If you worked with one or two other students write “group:” and then their names 
[1] the solution set should include for each answer:  

 the question number/part 
 your answer in words 
 any hand drawn diagrams 
 the command in R that was used (if relevant) 
 the output from Rstudio (if relevant) 

[2] the R script should include: 
 all the commands you used to generate the solutions 
 individually written comments that explain your code to the grader 

 

Alcohol consumption and Social Preferences 
You have data from Zak et al. (2021) which studies the effect of alcohol consumption on 
cooperative behavior. The experiment has 128 participants who make decisions in the Public 
Goods Game after consuming drinks. Drinks either contain alcohol or a similar-tasting 
placebo. Participants were informed (before consenting to the experiment) that they would 
be randomly assigned to either the placebo (P) or the alcohol treatment (A). The assignment 
was only revealed after the experiment. 

The Public Goods Game (PGG): each participant is endowed with $10 and can contribute any 
amount between $0 and $10 (including $0) to a common pool along with three other 
anonymous participants. The total contributions in the common pool are tripled and then 
split evenly among the four contributors. The final payout is the amount left from the 
endowment, plus any earnings from the split of the common pool. 

Example: 
Alice contributes $4, Bob contributes $2, Charlie contributes $0, and Daniel 
contributes $10. The total contribution to the pool is $16, which is tripled and then 
split among the four participants. Each participant earns $12 from the pool. 

Alice takes home ($10 - $4) + $12 = $18. Bob takes home ($10 - $2) + $12 = $20. 
Charlie takes home $10 + $12 = $22. Daniel takes home ($10 - $10) + $12 = $12. 

Those who contribute benefit others in the group, but risk being taken advantage of by non-
contributors ("free-riders"). An individual’s earnings are highest when they free-ride by 
contributing zero as long as others in their group contribute nonzero amounts.  

Research question: 

What is the effect of alcohol consumption on free-riding in the public goods game? 
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Dataset variables: 

 ID – unique anonymous identifier 
 age – age of the participant 
 gender – gender of the participant (1 = male, 0 = female) 
 oxytocin.chng – change in oxytocin level * 
 stress.chng – change in stress (Adrenocorticotropic hormone, ACTH) * 
 blood.alcohol.chng – change in blood alcohol level (0.08 is legal driving limit) * 
 pos.mood.change – change in positive mood (as measured through PANAS) * 
 neg.mood.change – change in negative mood (as measured through PANAS) *  
 PGG.contribution –amount (between 0 and 10) contributed to the common pool in 

the public goods game 
 free.ride – indicator for contributing nothing to common pool in the pubic goods 

game ( = 1 if contribution was 0, = 0 if contribution was greater than 0) 
 alcohol.treatment – indicator if participant was randomly assigned to drink alcohol 

(=1) or the placebo (= 0) 
 self.reported.intoxication – self-reported level of intoxication (0,…, 100) 

* change is measured as the difference between the level after drinks minus the level at 
baseline before drinks. 

 

Part I Practice Exam Questions 
These questions should be completed without the use of AI as they will provide you with 
necessary practice for the exam. 

Causal diagram 

 

 

1. Given the causal diagram above, explain why we should use alcohol.treatment as our 
independent variable in the model instead of blood.alcohol.chng. 

2. The snippet on the following page describes how the researchers administered the drinks 
to the participants. Each participant either received alcohol or a placebo non-alcoholic drink. 
Fill in the table listing everything someone in the alcohol treatment (A) experienced and the 
equivalent experience in the placebo (P). For experiences that were identical write “same ” 
in the placebo column.  

assigned to alcohol  
treatment 

free-riding in PGG change in blood alcohol 
concentration 

unobserved social 
preferences 

 

gender 
  

weight 
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Alcohol treatment (A) Placebo (P) 
  
  
  
  
  
  
  

 

3. Anything that varied between the control and treatment group is captured by “assigned 
to alcohol treatment” in the causal diagram. Referring to your table from the previous 
question, what varies between the placebo (P) and the alcohol treatment (A)? 

 

 

4. Everything that is the same between the placebo (P) and the alcohol treatment (A) is an 
aspect of the experiment that the researchers wish to control for. The researchers wished to 
control for the perception of drinking alcohol. Discuss why the researchers needed to 
control for this and (referencing your table) how they achieved this. 
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5. Now consider only participants in the alcohol treatment (A).  

a. What would have happened to “change in BAC” if some of the participants drank the 
entire drink immediately and others drank it after 30 minutes? 

 b. What would have happened to “change in BAC” if everyone were served 3 ounces of 
vodka, regardless of weight or gender?  

c. Why did the researchers serve the drink spread out over a 30 minute period but changed 
the amount of vodka served by weight and gender? 

Part II Empirical Application 
You are encouraged to train an AI agent to assist you with this portion of the assignment. 
Recall that you are responsible for any mistakes your agent makes. You must use critical 
thinking and judgement to decide if the answers it provides you are correct and if not 
direct it in correcting them. 

6. For the following questions import the dataset into R. For each question write the formula 
for the model that you will use, justify its use, present your estimation results. State the 
conclusion you can draw based on a significance test or other hypothesis test. 

 Verify that the alcohol treatment does not affect positive mood, negative mood, stress, 
or changes in oxytocin. 

 Are participants in the alcohol treatment able to identify that they have had alcohol to 
drink more than those in the placebo? What does your model estimation tell us about 
the researchers’ ability to control for perception of drinking alcohol? 

 What is the effect of alcohol consumption on free-riding? Use both an LPM and a probit 
model. Discuss the pros and cons of each of the models and whether the estimation 
results are robust to the different models.  
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Example of a correct answer for part 6: 

 Verify that the alcohol treatment does affect blood alcohol level and that this effect 
does not vary with gender. 

blood. alcohol. chng௜ = 𝛽଴ + 𝛽ଵalcohol. treatment௜ + 𝛽ଶgender௜ 

+ 𝛽ଷalcohol. treatment௜ ⋅ gender௜ + 𝑢௜ 

We estimate the above model using OLS and find that effect of being in the alcohol 
treatment on change in blood alcohol level (𝛽መଵ = 0.058, p-value < 2e-16), is statistically 
significantly different from 0 at the 5% level. We can conclude that being in the alcohol 
treatment increases the change in blood alcohol level by 0.058 points, which is within the 
upper range that the researchers aimed for (between 0.04 and 0.06 according to the 
snipped above). We see that this effect does not vary with gender since 𝛽መଷ = −0.0059 with 
a p-value of 0.403, which is not statistically significantly different from 0.  

 


